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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this transition. 

1. This document has been translated by! computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not b£ translated. 
3.1n the drawings, any words are not translated. 

! ^ — — 

CLAIMS j _ 

[Claimljlt is the ink jet recording device whose wearing of the 1st tank equipped with the 
recording head and the 2nd tank which can supply ink to the 1st tank concerned was enabled. 
The ink jet recording device characterized by making the ink supply means in which 

decompresses said ink interior of a room, and is made to supply ink from sa.d 2nd tank, and rt w 
deals equip while the septum possessing an antisuckback means const.tutes sa.d the 1 st ink ^ 
room and said recording head of a tankjpossible [ a free passage j. —I 
[Claim 2] The Inkjet recording device according to claim 1 charactenzed by equipping the record 
location which a carriage means by which it can equip with said 1st tank records, and the <^ 
recovery location which makes the supply location list of ink recover the drop regurgitation of ink ^> 

possible [ displacement ]. , . . . E™ 

[Claim 3] The Inkjet recording device according to claim 1 characterized by making a ** ink g> 

absorber open said supply means for free passage. ^ 

[Claim 4] Said supply location and recovery location are an ink jet recording device according to m 

claim 2 characterized by being constituted so that it may be homotopic. ^ 

[Claim 5] Said supply location is an ink^et recording device according to claim 2 charactenzed \J 

by constituting so that it may be located outside across a recovery location to a record location. Q 

[Claim 6] The ink jet recording device according to claim 1 or 2 with which said 1st tank was -< 

constituted by said supply list possible [ connection on said 2nd tank ] in the recovery location. 

[Claim 7] Operation are the operation of the ink jet recording device whose wearing of the 1st 

tank equipped with the recording headend the 2nd tank which can supply ink to the 1st tank 

concerned was enabled, and makes the 2nd tank open for free passage, and it «s made to make 

ink supply to the 1st tank from the 2nd tank after working a supply means beforehand to the ink 

of said 1st tank : . . H , 

[Claim 8] It is the operation of the Inkjet recording device whose weanng of the 1st tank 
equipped with the recording head and the 2nd tank which can supply ink to the 1st tank 
concerned was enabled. When there is! little former, from the 2nd tank to the 1st tank 
beforehand after measuring the ink residue of the 1st tank, and the amount of ink which 
recovery takes After supplying ink, Operation makes the nozzle of the recording head of sa.d 1st 
tank engage with a nozzle cap. makes a nozzle cap decompress, and it was made to recover the 
expulsion of an ink droplet from a nozile. 

[Claim 9] The 1st ink tank for ink jet recording devices charactenzed by constitute suction 
opening following the ink room concerned possible [ engagement on the suction operung cap of a 
supply means ] while the septum possessing an antisuckback means constituted an ink room and 
a recording head concerned from the 2nd tank possible [ a free passage ] in the 1st tank which 
has the ink room equipped with the infet which can supply ink 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*+** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] \ 
[0001] 

[Field of the Invention] This invention belongs to the ink jet recording device which ink is 
supplied from an ink tank and can make record processing, and its operation list at the technical 
field of that ink tank 
[0002] 

[Description of the Prior Art] the printjng tank 1 by which the thing of JP.9-29991.A (well-known 
example 1) is conventionally indicated as this kind of equipment, for example, and ink is supplied 
to that main point from the ink makeup tank 14 — a round trip — it is made to equip movable, 
the ink supply nozzle 17 is operated with the output of the sensors 9 and 10 which detect the 
amount of ink, and ink is supplied. 

[0003] Moreover, for example, the thing of JP.9-1 1 489.A (well-known example 2) equips with the 
cartridge 1 which unified the recording head 10 and the ink tank 11 on carriage 2. carries out 
record actuation, and makes ink supply from the pool tank 9 with the negative pressure in the ink 

tank 11. . 

[0004] Furthermore, the thing of JP,2-63746,A (well-known example 3) makes the inside of the 

subtank 103 decompress, and supplies! ink from the Maine tank 118 connected with the subtank 

103. 

[0005] 

[Problem(s) to be Solved by the Invention] Although ink is supplied to a subtank from a makeup 
tank and it enabled it to present record processing over a long period of time if it was in the 
aforementioned well-known example 1! thru/or the th.ng.of 3, the fault expected an improvement 
in addition was left behind. 

[0006] namely, the thing for which a supply rate is not only slow, but it exhausts the ink in a 
makeup tank 14 since it supplies using the gravity (water head difference) of ink. if it is in the 
thing of a well-known example 1 — difficult — moreover, under supply of ink — setting — a 
recording head — the water head — the positive pressure of difference will act and there was a 
possibility of generating ink leakage from a nozzle. 

[0007] Moreover, since it was that to which the thing of a well-known example 2 is also 
attracted from the ink delivery of a h$ad, and performs ink supply, while ink was discharged from 
the delivery, supply was performed, and it was nonavoidable that a supply rate falls. 
[0008] Furthermore, in the thing of a well-known example 3, ink flowed backwards from the 
recording head into the subtank, and there was a possibility of causing trouble to record 
processing. ■ 
[0009] The 1st technical-problem point which this invention tends to solve is offering what can 
cancel a well-known example 1 thru/or the fault of the thing of 2. 

[0010] In case the 2nd technical-problem point which this invention tends to solve supplies ink 
to the 1st tank, it is offering a thing without a possibility that ink's may flow backwards in the 
direction of an ink room from a recording head. 

[001 1] The 3rd technical-problem point which this invention tends to solve is offering what 
supplies ink to the 1st tank or can make the recovery of a recording head. 
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[Means for Solving the Problem] The concrete correspondence means of this invention that can 
cancel each aforementioned technical-problem point is as follow.ng. 

[OOTI] (D It is the ink jet recording device whose wearing of the 1st tank equipped the 
recording head and the 2nd tank which can supply ink to the 1st tank concerned was enabled. 
The ink jet recording device characterized by making the ink supply means in which 
Lcompr sses said fnk interior of a room, and is made to supply ink from ™*™ 
deals equip while the septum possessing an antisuckback means constitutes sa,d the 1st ,nk 
room and said recording head of a tank; possible [ a free passage J- 

SOU] (2) The above characterized by equipping the record location wh.ch a carnage means by 
Z „ * can equip with said 1st tank records, and ^ recovery locati on- whic 
location list of ink recover the drop regurgitation of mk possible [ displacement ] (1) Inkjet 

[OMSK!) Thtabote SaSrized by making a ** ink absorber open said supply means for free 
Dassaee(1) Inkjet recording device of ;a publication. 

[0016 (4) Said supply location and recovery location are the above (2) charactenzed by be.ng 
constituted so that it may be homotopic. Ink jet recording device of a publ.cat.on 
[0017] (5) Said supply location is the above (2) characterized by const.tut.ngso that it may be 
Iccated outside across a recovery location to a record location. Inkjet recording dev,ce of a 

[001 8H6) n The above with which said list tank was constituted by said supply list possible 

[ Connection on said 2nd tank ] in the recovery location (1) Or (2) Inkjet record.ng device of a 

KlIvToperation are the operation! of the Inkjet recording device whose wearing of the 1st 
Zl equipped w-rth the recording head: and the 2nd tank which can supply ink to the 1 s tank 
cTncemed was enabled, and makes the 2nd tank open for free passage, and it ,s made to make 
ink supply to the 1st tank from the 2nd tank after working a supply means beforehand to the ink 

rOOWl (oMtfo the operation of the ink jet recording device whose wearing of the 1st tank 
equipped with the recording head and the 2nd tank which can supply ink to the 1st tank 
concerned was enabled. When there is little former, from the 2nd tank to the 1 st tank 
beforehand after measuring the ink residue of the 1 st tank, and the amount of .n : which 
recovery takes After supplying ink. Operation makes the nozzle of the record.ng head of said 1 st 
Snk engage with a nozzle cap, makes;a nozzle cap decompress, and rt was made to recover the 
' exoulsion of an ink droplet "from a nozzle. . 
T0021 ] (9) The 1st ink tank for ink jet recording devices characterized by constituting suction 
opening following the ink room conceded possible [ engagement on the ^J^^ 
supply means ] while the septum possessing an antisuckback means constituted an ink room and 
a recording head concerned from theSnd tank possible [ a free passage ] .n the 1st tank wh,ch 
has the ink room equipped with the inlet which can supply ink. 

[0022] That is, according to this invention, the 1st tank is made to decompress, ink is supplied 
and it can use over a long period of ti,me. 

T0023] ... 
[Embodiment of the Invention] Hereafter, the gestalt of implementation of this mvenbon .s 

explained with reference to a drawing;. 

T00241 (Gestalt 1 of operation) . 

About Recording Devices (Following Printer) 1000, Such as Full Color Ink Jet 
Gestalt of this Operation Shown in Whole Means 1-1. Equipment Draw.n R 1 The 1st tar* c 1100 of 
the shape of movable [ which can supply ink, such as yellow, cyanogen, a Magenta, and black, to 
Z print section on this printer 10001]. Make the 1st tank 1100 open for free passage **r 2nd 
tank 1200 of the letter of immobilization which can supply ink wrth the free passage means 1300, 
2,d it constitutes possible [ loading ]. It is making as [ supply / the 1st tank 1100 is made to 
decompress and / from the 2nd tank 1200 / with a supply means 1400 to mention later. / to the 
1 st tank 1100 / ink]. 
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r . Me1 , 9 n^ mira +in rt 1-2-1 of Each Part — 1st Tank 1100 Shown in the 1st Tank 11 00 
S^D^i t'e Exarnpt and Pass impregnation Needle 1102 in Case 1101. wh„e 
FoSnrRo^Oaln which Ink is Poured in and it Deals from 2nd Tank 1 200 The recording 
head i f 06 divided with the septum 1104 is formed, an ink droplet can be breamed out and the 
check valve 1 109 constitutes the closing motion hole 1107 of a septum 1104 from the nozzle 

vSXmS^ Pressure produces a check valve 11 09 to a septum 110JL * 
was constituted so that the closing motion hole 1 107 might open, and JP.8-174860.A .s the one 

^Moreover, make the suction opening 1111 following the suction path 1110 wide i opened by 
Z crowning of the ink room 1103 adjo n the nozzle 1 106 of a recording heac M105, and -t .s 
made to open wide, and the recovery means 1500 and the supply mean* 400 of menbonmg later 
are made to face a nozzle 1106 and the suction opening 1111, and .t deals in them 
TtvoSln drawine 3 1112 1113, and 1114 are electrode p.ns an ink upper limit the object for 
Sum SSS, and common, and detect the bound of the ink residue in the 1 at tank w,th 

SwS'the 2nd tank 1200 6r*»WL± and dray*^ . the ink bag 1201 which 

each ink individually is made to hold in a tank 1202 so that the 2nd ^nk 1200 may be 
equivalent to the 1st tank 1 100, and connection for a free passage means 1300 to mention the 

?0°03 2 0] l^F^^sage Means 1300 to Make 1st and 2nd Tank 1 100 and 1200 Shown in 
Free Passage Means 1300 D^w"*! *nd Drawing Open for Free Passage The -mpregna ton 
needle 1102 which protruded on the 1st tank 1100 is made to counter possible [ inrush to >the 
mbbir seal 1302 oAhe both-way connection implement 1301 ]. The other end of the flexible 
t"be 1306 w" ch W ere makingthe rack gear tooth 1303 engage with a gear 130 
passage nozzle 1305 was made to attach is inserted in thjn nozzle section 1203 of the 2nd tank 
1200, and connection of the 1st and 2nd tank 1100 and 1200 «s enabled, 
rooail 1307 is a reversible motor revoilved in a gear 1304. 

-2-4 Form the suction opening cap 1503 which may be engaged witlr , *e dnve wh,ch ,s 
not iHustrated to the suction opening 1111 of the supply means 1400 1st tank 1100 on the base 
1501 and the supply pipe 1401 connected with this arranges the make-up pump 1402 which 
&^Zl^«n 1 103 on this supply pipe 1401 while making the ** ink absorber 1506 

WM^'asZ™ in recovery means 1 500 drawing 1 thru/or drawing . in order to 
recover the expulsion of an ink droplet of a nozzle 1 106, while .arranging the nozzle cap 1502 on 
*e base 1 501 to the flank, the suction opening cleaners 1 505 are formed successively at the 

^1504 list and while makingthe ** ink absorber 1506 open the nozzle cap 1502 for 
free JhrSii *o discharge pipe 1508, constitute so that the recovery pump 1507 may 
be arranged on the discharge pipe 1 508 and ink may be attracted. 

[0034? 1-2-6 Suppose that it is Movable. Driving Belt 1003 Driven to Record Location , or 
Supply / Recovery Location by Drivirig Means Which is not Illustrated on Guide Shaft 1002 
Which ^Const^ed Horizontally across Frame 1001 of Printer 1000 Carriage 1600 Shown in 
rTZ^GOO Drawing 1 - Round Trip - While forming in the shape of a KO typeface and 
e 25 iSkS^I* Unk 1100 P between side frames 1601 by the side frame 1601 and 
feundalon ring 1 602 It constitutes so that the nozzle 1 1 06 list of the 1 st tank 1 1 00 may be 
mad ^ to expo^rsuction opening 111. and may be made to attend an nk supply location or a 
recovery location alternatively and itimay sell to it from the open section (illustration 
abbreviation) of a foundation ring 1602. c * 

[S 1-2-7. As Shown in Pump (Make-up-Pump 1402. Recovery Pump 1 507) P BoubilS . * 
s Housing PI. Driving Shaft P2 Supported to Revolve It is Rotor Plate P4 Upwards. It Fixes. 
Rotor olate P4 Roller P5 of the pair attached idly upwards It is a rotor plate P4 about • 
perthery Make the outside of a periphery project partially and it arranges Guide frame P6 Tube 
WnEE* by meeting Feed of ink is enabled inside. It is a driving shaft P 2 by the driving means 
«hi* is not illustrated. It is made to circle and is a tube P7. Roller P5 to press A location ,s 
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made to change and it is a tube P7. It constitutes so that the location by which flattening is 
carried out may be moved and it can feed with ink or air. 

[0036] 2 About Record Stroke by this Printer 1000, Operation 2-1. Record Line If the actuation 
means which is not illustrated is operated by the operator and it is ordered record action 
Carriage 1600 is suitably moved in the direction of arrow-head H on the guide shaft 1002. It is 
that by which record processing is smoothly performed by the recording head 1105 of the 1st 
tank 1100 ****(ed) in the record location (X) by the necessary location on the recording paper 
S Carriage 1600 stops in a home locatipn (H) during a recording apparatus halt, and capping of a 
nozzle 1106 and the suction opening 1*11 is respectively carried out with the nozzle cap 1502 
and the suction opening cap 1503. . . 

[0037] 2-2. The ink in the 1st tank 1 100 is consumed by continuation of an ink supply stroke, 
next record processing, and explain the procedure also with reference to the flow chart of 
drawing 6 about the case where ink is supplied from the 2nd tank 1200. 
[0038] Namely, if consumption of the ink in the ink room 1103 is detected by the electrode pin 
1113 for minimum detection of the 1st tank 1100 and an ink supply command is operated 
Carriage 1600 location is detected first and it is judged whether it is in an ink supply location 
(S1) If there is nothing in a home location (H), carriage 1600 will be moved to a home location 
(H) on the guide shaft 1002, and the impregnation needle 1 102 of the 1st tank 1 1 00 will be 
aligned at the both-way connection implement 1301 of the free passage means 1300 (S2). 
[0039] In addition, a home location (H) and an ink supply location are homotopics here. 
[0040] After carrying out taking orally of the suction opening cap 1503 to the suction opening 
1111 in this condition, the make-up pump 1402 of the supply means 1400 is made to drive {S3). 
[0041] In this case, rotor plate P4 shown in drawing 5 Roller P5 It rotates and is a guide frame 
P6. It is a tube P7 in a top. It deforms in the shape of pulsation, and passes through operating 

[0042?subsequently. the rubber seal 1302 which was made to put the reversible motor 1307 of 
the free passage means 1300 into operation, was revolved in the gear 1304, and was prepared on 
the both-way connection implement 1301 — arrow-head (**) — the 2nd tank 1100 and 1200 is 
connected with the 1 st by advancing a direction and making a needle 1 102 insert (S5). 
[0043] Since the make-up pump 1402 which was open for free passage on the 1st tank 1100 on 
the occasion of connection is already In Tb time amount operating state, even if a rubber seal 
1302 is opened wide, ink flows backwards to the 2nd tank 1100 side, air does not invade, and 
supply of ink is started smoothly. m , , 

[0044] Although the 1st tank 1100 will be in a reduced pressure condition and ink is supplied in 
the 1st tank 1100 via a tube 1306 from the 2nd tank 1200 If the ink in the ink room 1103 is 
detected by the electrode pin 1 1 12 for upper limit detection about the amount of ink supply in 
this case and the upper limit of the amount of ink is detected (S6) The 1st and the 2nd tank 
1 100 and 1200 are made to separate by operating the reversible motor 1 307, retreating the 
both-way connection implement 1301 in the direction of an arrow head (RO'X and making a 
rubber seal 1302 secede from a needle 1102 (S9). 

[0045] Furthermore, it is made to stop after making a pump 1 402 drive over the necessary time 

amount Ta(S10)(S11). . . 

[0046] By this, though ink remains in the path and needle 1 102 between the mside of the ink 

room 1103 of the 1st tank 1100, and the suction opening 1111, it can remove in time amount Ta. 

and blinding etc. can be prevented, and *rt will stand by for record processing. 

[0047] Moreover, as long as the amount of ink in the ink room 1 103 is in transit to a upper limit, 

supply of ink is continued over the necessary supply time amount TS (S7). 

[0048] Furthermore, when ink runs short in the 2nd tank 1200, also with the empty signal, make 

the 1st and the 2nd tank 1100 and 1200 separate, (S9) and the 2nd tank 1200 are made to 

exchange, and supply of ink can be completed convenient 

[0049] In addition, since the closedown of the closing motion hole 1107 is carried out by the 
check valve 1 109 on the occasion of supply of this ink by dividing the ink room 1 103 with a 
recording head 1105 by the septum 1104, ink does not flow backwards and can be supplied to 
insurance. 
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[0050] Moreover, since the nozzle 1106 is capped with cap 1502 during ink supply, the rise of the 
ink viscosity in a nozzle 1 1 06 can be suppressed during ink supply. 

[0051] Furthermore, even if there are an influx of ink splash and overflow at the time of the 
emergency trouble of the amount upper limit detection of ink by having made the waste ink 
absorber 1506 open a pump 1402 for free passage, damage can be suppressed to ^the mimrnum. 
[0052] 2-3. Explain a recovery stroke, next the recovery of a record.ng head 1105 also with 

reference to drawing 7 . , .. fu s 

[0053] That is, although it detects whether carriage 1600 is arranged in the home location W) 
based on the operator or the recovery command generated based on a sequence as set 
beforehand (K1) and is made to move to a home location (H) (K2). the explanation repeated s.nce 
it is the same as that of S1 and S2 which were described above about the actuation is emitted. 
[0054] Subsequently, the ink residue which deducted the consumption by the regurgitation and 
recovery action from the full of the ink of the 1 st tank 1 100 detected by the electrode pin 1 1 12. 
and ink consumption required for recovery action are measured (K3) If the ink consumption of 
recovery action is smallness. it will be ordered in recovery action (K6), a pump 1507 starts, 
negative pressure is given to a nozzle 1106 in the nozzle cap 1502, recovery of the recording 
head 1105 is carried out. and, subsequently it is made to move to a record location W CK7J. 
[0055] Moreover, if it detected whether it was finishing [ supply ] and (K5) and supply are 
completed until it will supply ink from the 2nd tank 1200 (K4) and will be detected by the 
electrode pin 1112, if an ink residue is below recovery action consumption, it will go into 

recovery action (K6). . . 

[0056] It is avoidable to originate in the lack of an ink residue of the 1st tank, and to put in air 

bubbles into a recording head during recovery action by the above. 

[0057] (Gestalt 2 of operation) The focus of the modification shown in drawing 8 has the 

description in the point which put the nozzle cap side by side in the recovery location (Z) for 

recovering the expulsion of an ink droplet from a supply location (Y) and a nozzle which supplies 

ink to the 1st tank 1100. ... 

[0058] That is, suction opening cap 1503A opened for free passage by owner bottom-like nozzle 

cap 1502A and make-up-pump 1402A is prepared in the 1st base 1501A in a supply location (Y), 

and nozzle cap 1502B and owner bottom-like suction opening cap 1503B which were opened for 

free passage by recovery pump 1 507B are prepared in the 2nd base 1 501 B. 

[0059] Therefore, in a supply location ,(Y). ink is supplied to the 1st tank 1100. and recovery of 

the nozzle 1 106 is carried out in a recovery location <Z). 

[0060] Moreover, during a recording apparatus halt, carriage has stopped in the recovery location 
(Z), nozzle cap 1502A is given to a nozzle and suction opening cap 1503B is given to the suction 

opening 1111- » 
[0061] Since other points were common in the gestalt 1 of operation, they were stopped to give 

A or B to a sign and display. 

[0062] According to this example, a supply working nozzle is covered by cap 1501 A and during 
recovery action, the suction opening 1 1 1 1 is covered by cap 1 503B, and it can prevent supply 
and desiccation prevention in recovery action, and the back flow of air. 
[0063] Furthermore, only migration in a recovery location (Z) has usually prevented the fall of a 
throughput by arranging supply location <**) moved only at the time of ink supply to the method 
of outside. 

[Effect of the Invention] The characteristic effectiveness by this invention explained above is as 

[0065] ** Ink is timely supplied to the 1st tank from the 2nd tank, and it can be presented with 
record processing over a long period of time. 

[0066] ** In case the inside of the lit tank is decompressed and ink supply is performed, there 
is no possibility that ink may not flow backwards in the direction of an ink room from a record.ng 
head, and the poor record by mixing of air etc. may occur. 

[0067] ** Recovery is effectively performed to the recording head prepared in the 1st tank, and 
quality record processing can be made. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the ink jet recording device of the gestatt 1 of 
implementation of this invention. 

["Drawing 21 The perspective view of the important section of drawing 1 , 

["Drawing 31 A recovery means is a side, elevation a part to the 1st ink tank and makeup means 

list of drawing 1 . 

["Drawing 4] The 1st and 2nd tanks of drawing 1 , and the side elevation of a free passage means. 

fDrawing 5] The side elevation of the pump of drawing 1 . 

fD rawing 6] The flow chart of ink makeup actuation of drawing 1 , 

[Drawing 7] The flow chart of the recovery action of the recording head of drawing 1 - 

[Drawing 81 The perspective view showing ink makeup / recovery means in the ink jet recording 

device of the gestalt 2 of implementation of this invention. 

[Description of Notations] 

1 000 Ink Jet Recording Device 

1100 1st Tank 

1103 Ink Room 

1104 Septum 

1 105 Recording Head 

1106 Nozzle 

1109 Antisuckback Means 

1111 Attraction Opening 

1200 2nd Tank 

1501 (A, B) Nozzle cap 

1503 (A, B) Attraction opening cap 
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DRAWINGS 



[Drawing ,1], 
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fDrawing 2] 




^Drawing 4l 
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(54) INK-JET RECORDING APPARATUS AND rTS USE METHOD AND INK TANK 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ink-jet 
recording apparatus, its use method and its ink tank 
whereby ink can be supplemented and ,a recording head 
can be restored. 

SOLUTION: A first tank 1100 with a recording head and 
a second tank 1 200 which can supplement ink to the 
first tank 1100 can be loaded in an inkrjet recording 
apparatus 1000. An ink chamber 1 103 of the first tank 
1100 and the recording head are made* connectable via a 
diaphragm having a reverse flow prevention means, and 
moreover an ink supplement means is provided for 
reducing a pressure of the interior of the ink chamber 
1 103 and supplementing ink from the second tank 1200. 
A carriage means loading the first tank 1 100 is made 
movable between a record position where to record and 
a restoration position where the ink isjsupplemerrted and 
discharging of ink drops is restored. The first tank 1100 
is connectable to the second tank 12Q0 at the 
supplement position. 
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